Context While exposure to and attitudes about drug company interactions among residents have been studied extensively, relatively little is known about relationships between drug companies and medical students.
M EDICAL STUDENTS ARE ENtering an environment with progressively fewer boundaries between medicine and the pharmaceutical industry, [1] [2] [3] [4] [5] [6] which spends $12 billion to $18 billion annually marketing to physicians (including residents). 3, 6 This includes 60 million visits annually by pharmaceutical representatives 6, 7 and most of the $1.54 billion spent annually on continuing medical education. 2, 8 Drug company-physician interaction presents information favoring the sponsor's product [9] [10] [11] [12] [13] [14] [15] [16] and increases the likelihood of prescribing that product. [17] [18] [19] [20] Prescribing may be inconsistent with evidence-based guidelines [21] [22] [23] and may reflect the presence of drug samples or patient demand due to direct-to-consumer advertising, even if a drug was not the physician's first choice. 24, 25 Interactions with pharma-ceutical representatives increase the likelihood of physicians making formulary requests for drugs with no clear advantage over existing ones, 19, 26 prescribing nonrationally, 26, 27 prescrib-ing costlier drugs, [26] [27] [28] and prescribing fewer generic drugs. [26] [27] [28] [29] Authors of guidelines frequently have undisclosed industry ties. 30 Physicians often deny the influence of pharmaceutical promotion. 21, 26, [31] [32] [33] [34] [35] Concerned that drug companyphysician relationships can be problematic, numerous professional organizations, including the American Medical Association (AMA) and the American Medical Student Association (AMSA), have developed guidelines or recommendations about drug company-physician or drug company-student interactions. AMA guidelines 4, 36 state that gifts to physicians must be primarily for patients' benefit and of insubstantial value, with no conditions attached. AMSA recommendations 37 include urging physicians and students not to accept gifts from drug companies, urging hospitals and residency programs to discontinue drug company-funded lectures and lunches, and opposing the granting of continuing medical education credit for drug companysponsored events.
Studies of residents demonstrate tendencies to perceive that they are entitled to gifts based on hardship, 38 to accept gifts despite perceiving that gifts are inappropriate, 35 and to believe that their colleagues are more likely than they to be influenced. 35 Graduates of residency programs that restrict exposure to pharmaceutical representatives have more skeptical attitudes about marketing than other residents. 39, 40 The literature on student exposure to and attitudes about drug company marketing is sparse and is based on single medical school surveys. These surveys found considerable exposure to marketing, [41] [42] [43] [44] denial by most students that marketing could influence them, 42, 44 and perception by many students that they have not been adequately trained about interacting with pharmaceutical representatives. 44 However, studies of students have not addressed beliefs about entitlement to gifts, personal influence by gifts compared with colleagues, or being influenced by school policies about drug company interactions.
The purpose of this 8-school survey study was to measure the frequency of medical students' exposure to drug company gifts, students' attitudes about gifts, and correlates of these frequencies and attitudes in a large sample of students representing a broad array of schools. To determine the prevalence of policies regarding pharmaceutical representatives and students, we also surveyed deans at all US medical schools.
METHODS

Sample Selection
We obtained institutional review board approval at 8 schools to survey all (1143) of their enrolled third-year students: Case Western Reserve University, George Washington University, Mayo Clinic College of Medicine, Ohio State University, Rosalind Franklin University, State University of New York Upstate Medical University, University of California at San Francisco, and University of Nebraska. Schools were chosen nonrandomly, based on access to the students and a diversity of public or private schools, National Institutes of Health (NIH) funding, and geographic locations (TABLE 1) . [45] [46] [47] Because fourth-year students take extramural electives, we studied third-year students exclusively so that reported behaviors would be related to their own schools' cultures. We distributed surveys between February and August 2003.
In 2005, we mailed a 1-page survey, returned anonymously in selfaddressed envelopes, to the student affairs dean or equivalent at each of the 126 US medical schools, asking whether they had a school-wide written policy about pharmaceutical representativestudent relationships. To increase response rate, the survey was mailed 3 times. Because surveys were returned anonymously, all recipients received 3 mailings, and the second and third mailings included the statement, "If you responded to this survey previously, please disregard this mailing."
Student Survey Instrument
A 64-item 2-page anonymous questionnaire was developed based on literature review and expert consultation, and was administered after pilot testing on third-year students. The format was optical scanning sheets at 6 schools, paper at 1 school, and online at 1 school. The questionnaire sought (1) information about the student including age, sex, school, membership in the AMA or AMSA, and if a member, familiarity with that organization's policies about drug company-physician interactions; (2) the student's perception of whether the school had a policy or guidelines about pharmaceutical representativephysician interactions; (3) number of months the student had participated in clerkships; (4) experience with specific types of drug company-related activities; and (5) beliefs about whether the school had taught the student enough about drug company-physician relationships. We used this information to create measures of exposure, skepticism, and appropriateness regarding drug company activities and gifts.
Exposure
For frequently occurring events or gifts (TABLE 2) , we asked each student to report the number of times he or she attended or accepted since starting clerkships. We divided the total number of each type of exposure by the number of months the student had spent in clerkships, to identify the monthly frequency of that exposure. These frequencies were summed to create an exposure index. For sponsored lunches, we also asked how often a resident or attending physician asked the student to attend.
For less-frequently occurring gifts or events, we asked whether the student experienced any exposure. Students were not asked to quantify these gifts or events.
Responses for individual gifts or events are reported for each student who completed that questionnaire item. The exposure index was calculated only for students who completed all 8 items.
Skepticism
Students responded to a 9-item, 4-category Likert scale (strongly agree, agree, disagree, strongly disagree) that solicited their attitudes about drug company marketing (FIGURE 1) . The items consisted of 5 statements for which agreement suggests acceptance of drug company marketing and 4 statements for which agreement suggests skepticism about drug company marketing. Those suggesting acceptance of drug company marketing were: (1) Most grand rounds sponsored by drug companies are helpful and educational; (2) It is sometimes okay for students to accept gifts and lunches from drug companies because most students have considerable debts and minimal income;
(3) Drug company materials are a useful way to learn about new drugs; (4) It is sometimes okay for students to accept gifts and lunches from drug companies because drug companies have minimal influence on students; and (5) Funds to schools from drug companies are a helpful way to lower tuition. For these 5 items, strongly agree was scored 1, agree was 2, disagree was 3, and strongly disagree was 4.
Those items suggesting skepticism were: (6) My school should exclude pharmaceutical representatives from meeting with students and residents; Obtained a fellowship sponsored by a drug company † 826 4 (0.5) *For each student, an exposure index was calculated as the sum of the monthly frequencies for the first 8 items. †Monthly frequency data were not requested. (7) Receiving gifts or food from pharmaceutical representatives increases the chance that I will eventually prescribe the drug company's products; (8) Receiving gifts or food from pharmaceutical representatives increases the chances that my fellow students will eventually prescribe the drug company's products; and (9) Drug companysponsored grand rounds are often biased in favor of the company's products. For these 4 items, strongly disagree and disagree were scored 1 and 2, respectively, and agree and strongly agree were scored 3 and 4, respectively. The students at 1 of the 8 surveyed schools completed an earlier, 6-item version of the questionnaire, which did not include items 2 through 4 listed previously. Therefore, for all students the scores for the original 6 items (1, 5, 6-9) were summed, divided by the maximum possible score of 24, and converted to a 0 (not skeptical) to 1 (skeptical) 6-item skepticism scale. Responses for individual items were reported for each student who completed that item. Skepticism scale scores were computed only for those students who responded to all of the original 6 items. For presentation, answers were dichotomized into agree and disagree.
Appropriateness
Students responded to an 8-item, 5-point Likert scale (very appropriate = 1, appropriate = 2, neutral = 3, inappropriate = 4, very inappropri-ate=5) that solicited their perceptions of the appropriateness of various drug company gifts (FIGURE 2) . The points for each item were summed, divided by the maximum possible score of 40, and converted to a 0 (gifts appropriate) to 1 (gifts inappropriate) appropriateness scale. Responses for individual items are reported for each student who completed that item on the questionnaire. Appropriateness scale scores were calculated only for those students who completed all 8 items. For presentation, answers were aggregated into appropriate, neutral, and inappropriate categories.
School Policy and Teaching
To determine whether each school had a school-wide policy or curriculum component about drug companystudent relationships, we asked the student affairs and educational affairs deans, respectively.
Survey Distribution
At 6 schools, questionnaires were administered to the students at meetings with required attendance, including clerkship seminars or class meetings. At 1 school, only two thirds of students attended the class meeting, so a mailing to their homes followed. At another school, surveys were completed online prior to a class about drug company−student interactions. At a third school, questionnaires were distributed once in student mailboxes.
Statistical Analysis
Data were entered into Microsoft Excel (Microsoft Corp, Redmond, Wash) and imported into SPSS, version 12.0.2 (SPSS Inc, Chicago, Ill). Pearson productmoment correlations (2-tailed) were used to characterize associations among the exposure index, skepticism score, and appropriateness score. Analysis of variance and t tests were used to compare exposure, skepticism, and appropriateness measures for groups of variables. The McNemar test was used to compare perceptions about an individual's susceptibility vs others' susceptibility to being influenced. 2 Tests were used to compare schools' policies and students' perceptions about them, and to compare our study sample with schools nationally on proportions with policies about drug company-student interactions, types of ownership (public vs private), and sex. PϽ.05 was considered statistically significant.
Because of low response rates at 1 private school (attributable to having only 1 mailbox distribution) and 1 public school (attributable to insufficient time allotment), we repeated our analyses after excluding data from these 2 schools. These results did not differ either in significance or direction from the results of the entire sample; therefore, we report the complete data.
RESULTS
Study Population
Overall response rate was 826/1143 students (72.3%). Response rates among schools ranged from 30.9% to 90.7%. Table 2 shows percentages of students exposed to each type of interaction and, where available, monthly frequency. For 7 items, more than 50% of students had been exposed; for 5 of these 7 items, more than 85% had been exposed.
A total of 790 students (69.1% of survey recipients, 95.6% of survey respondents) responded to all exposure index items. The mean exposure index was 4.1 exposures monthly (SD, 2.7; range, 0-22.7), averaging 1 sponsored activity attended or 1 gift received per week for each student. Almost all (762/ 818 [93.2%]) had been asked or required by a physician to attend a sponsored lunch 1 or more times (mean, 0.33 times monthly; SD, 0.48; range, 0-2.4 times monthly). There were significant exposure index differences among the schools (range, 1.7-6.7 exposures monthly; PϽ.001).
Skepticism and Appropriateness
Results are shown in Figure 1 and Figure 2 . Most students thought that sponsored grand rounds and sponsored materials were helpful, sponsored meals and textbooks were appropriate, gifts could not influence them or their colleagues, and that students may be entitled to gifts because of financial hardship.
When responses to attitudes about the educational value and influence of sponsored grand rounds were examined together, 452/758 (59.6%) of the respondents simultaneously believed that most sponsored grand rounds were helpful and that they were biased toward company products. When students' responses on their attitudes about themselves or their colleagues being influenced by receiving gifts or food from pharmaceutical representatives were examined together, 442/803 (55.0%) did not believe that either they or their colleagues would have an increased chance of prescribing the company's drugs. Significantly fewer students believed that they would be influenced by gifts or food than believed that their colleagues would be influenced (252 [31.2%] vs 340 [42.3%]; P=.008). Only 229 (28.5%) perceived that both they and their colleagues would be influenced. Students were 5 times as likely to believe that they would not be influenced and that colleagues would be influenced than to perceive they would be influenced and that colleagues would not (110 [13.7%] vs 22 [2.7%], respectively; PϽ.001).
Skepticism scale scores were calculated for 747 students who completed all 6 items (65.3% of survey recipients, 90.4% of respondents). The mean skepticism score was 0.43 (SD=0.14; range, 0-1.0), indicating relatively low skepticism. Students who completed the items did not differ significantly from noncompleters by sex, whether they had formal classes related to drug marketing, or perception about their school's policy.
Appropriateness scale scores could be calculated for 790 students (69.1% of survey recipients, 95.6% of respondents). The mean appropriateness score was 0.50 (SD, 0.22; range, 0-1.0), a neutral result. Skepticism scores were positively correlated with appropriateness scores (r=0.43, PϽ.001), indicating that students with more skeptical attitudes were less likely to think specific gifts 
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were appropriate. There were significant differences in skepticism scores (range, 0.41-0.51; PϽ.001) and appropriateness scores (range, 0.45-0.61; PϽ.001) among the schools.
Relationships Between Exposure and Attitudes
Many students who perceived that various gifts were inappropriate had actually received them. Of 183 students who thought a gift valued at less than $50 was inappropriate, 158 (86.3%) had received one. Of 42 who thought that a meal was inappropriate, 36 (85.7%) had eaten a sponsored lunch. Of the 455 students who thought that a personal drug sample was inappropriate, 54 (11.9%) had accepted one.
There were modest but statistically significant inverse correlations between the exposure index and skepticism score (r = −0.171; PϽ.001), and between the exposure index and appropriateness score (r = −0.155; PϽ.001). The inverse correlation between exposure and skepticism was stronger for students who reported having been asked by a physician to attend a sponsored lunch compared with those who did not report this, but the difference was not statistically significant (−0.35 vs −0.185; P = .18).
Society Membership
Of the 350 respondents (42.4%) who belonged to the AMA, 49 (14.0%) reported familiarity with its guidelines on gifts. Of the 470 (56.9%) who belonged to AMSA, 59 (12.6%) reported familiarity with its recommendations regarding gifts and drug company sponsorship of activities.
School Policies
Of the 8 schools, 7 had no schoolwide policies regarding pharmaceutical representative−student contact. One public school's student handbook contains a paragraph about support from commercial entities, permitting support if: (1) an academic administrator approves; (2) the representative gives no presentations; (3) the support does not interfere with the educational pro-cess; (4) the support is available to groups but not individuals; and (5) the student participates voluntarily and incurs no obligations. The school does not schedule time for faculty-student discussions of this policy.
At this same school, 94.9% of the respondents reported that they did not know if their school has a policy. These respondents also had a higher mean exposure index than students at the other schools (6.7/mo vs 3.7/mo; PϽ.001), with no differences in the skepticism or appropriateness scores.
At 2 of the other public schools without a policy, the affiliated university hospital itself formally limits pharmaceutical representative contact. The first one limits pharmaceutical representative visits to scheduled appointments with practitioners (students are not specifically mentioned) in non-patient care areas only, to discuss only formularyrelated indications unless practitioners request more. Pharmaceutical representatives may attend educational conferences only if the chair or service chief approves. At the other one, contact between pharmaceutical representatives and students is limited by the university-affiliated hospital to department-sponsored presentations.
Comparing combined data for these 2 public schools with affiliated hospital policies with combined data for the other 6 schools, students at these 2 schools had a significantly lower mean exposure index (2.5 vs 4.6; PϽ.001) and a higher mean skepticism score (0.45 vs 0.43; P=.03) than at the other schools. There were no differences in appropriateness scores.
Of 822 students who replied to the item about their school's policy, 704 (85.6%) did not know if their school had a policy, 71 (8.6%) stated that they knew a policy existed but were not aware of what it was, 37 (4.5%) stated that their school has a specific policy of either limited or unlimited interactions, and 10 (1.2%) answered that their school does not have a policy. Among the 118 students who reported that they knew whether or not a policy existed, only 47 (39.8%) correctly described it.
Teaching
In the student surveys, 666/803 (82.9%) responded that their school had not taught them well about how to interact with pharmaceutical representatives and 625/803 (77.8%) responded that their school should teach more about drug company−physician relationships.
Two of the private schools taught formally about drug company-physician relationships. Fifteen months before this survey, 1 of these private schools had a 2-hour lecture on drug company−physician relationships in its second-year pharmacology course, for which attendance was optional. At this same school, the mean skepticism score and appropriateness score did not significantly differ from those of the 6 schools without formal teaching. The exposure index at this school was significantly greater than the exposure index for the other 6 schools (4.8/mo vs 3.7/mo; PϽ.001).
One of the other private schools included a 2-hour small-group discussion on drug company−physician relationships in its monthly third-year ethics seminars, so not all respondents had yet experienced the session before the survey. Attendance was not required. Students at this school who had attended the seminar had a slightly higher mean exposure index than those who had not (5.9/mo vs 5.1/mo; P=.09), and no differences in skepticism or appropriateness scores. For these students, the mean appropriateness score was significantly higher than for the students at the 6 schools without formal teaching (0.55 vs 0.50; P=.03), but the mean skepticism score did not differ significantly from the other 6 schools. The exposure index at this school was significantly higher than the exposure index for the other 6 schools (5.7/mo vs 3.7/mo; PϽ.001).
National Survey of Student Affairs Deans About Schools' Policies
One hundred ten student affairs deans (87.3%) responded, with 99 (90.0%) reporting that they knew whether their school had a school-wide policy, and 11 (10.0%) reporting that they were not sure. Of the 99 who knew, 10 (10.1%) reported that there was a school-wide policy and 89 (89.9%) reported that there was no policy, a proportion that was not different from the schools in our survey (P=.70)
COMMENT
Our study provides information about student experiences and attitudes related to drug company interactions over multiple sites representing a wide variety of medical schools, using a relatively large sample size. There are several findings of note.
Most students perceive that they are entitled to gifts. Many simultaneously think that sponsored educational events are likely to be biased, but are helpful. Most think that their prescribing is not likely to be influenced by these interactions and that their colleagues are more likely to be influenced. This combination of perceptions, along with the high exposure to these interactions that the students reported, suggests that as a group they are at risk for unrecognized influence by marketing efforts.
Two other findings may be consistent with this. First, most of the students who perceived gifts to be inappropriate had actually received them. This raises a question of whether this represents a cognitive dissonance or whether the disapproval actually developed after receiving the gift, which would suggest important critical processing of the significance of the interaction. Second, most students who believed that attending a sponsored meal was inappropriate had eaten those meals. However, because 93% of students had been asked or required by physicians to attend sponsored lunches, this may have represented a subtle coercion. Even if this were so, persistence of this effect could lead to an eventual acceptance of appropriateness.
The majority of the schools lacked guidelines about drug companystudent relationships; even when present, they were almost entirely unknown to students. At the 2 schools that taught formally about drug company−physician relationships, a 2-hour optional-attendance class about drug company−student relationships was insufficient to significantly influence students' behaviors, a finding that differed from results in 2 previous studies 42, 48 that demonstrated short-term efficacy of this teaching.
At the University of Missouri 48 in the second-year pharmacology course, students attended a 50-minute required lecture and discussion regarding drug company marketing. Seven weeks later, the mean score of acceptability of drug company gifts was lower than the preclass score. The University of California at Los Angeles 42 presented a required half-day small group session to third-year students. In this activity, a UCLA pharmacist who was initially introduced as a pharmaceutical representative gave a 20-minute drug presentation, and answered questions from students and questions role-modeled by faculty. The pharmacist was then reintroduced as a faculty member and discussed pharmaceutical representative interactions with the students. Twelve weeks after the intervention, student perceptions about the influence of drug company-sponsored information indicated more skepticism than at preintervention.
Study Limitations
Certain limitations of this study should be considered. Although the schools represent a diverse range based on region, ownership, and NIH funding, they were not randomly chosen, raising a question of the generalizability of these results. For example, none of the schools were located in the southern United States. However, the proportion of students who are men vs women and the proportion of schools that are public vs private are similar to national averages for the same year. Our results are consistent with previous single-site studies. Our national survey of deans indicates that the absence of school-wide policies is widespread in a proportion similar to the schools in our student survey.
The study was cross-sectional. Because of this, it is susceptible to inac-curate recall, although students were asked about experiences that would have occurred within a relatively recent span of time. Because this study was not longitudinal, we cannot reach conclusions about changes in students' perceptions over time, and because we could only measure correlations, we can only make limited inferences about causality.
Response rate was low at 2 of the 8 schools. However, analysis excluding the data from these 2 schools did not significantly change our findings.
The Hidden Curriculum
Students manifest the same phenomena as do residents, such as accepting gifts while disapproving of them. 26, [32] [33] [34] [35] 38 This may be due to role model behavior and other components of medicine's "hidden curriculum"-lessons students learn that are not formally scheduled into classes, included in a syllabus, or tested on examinations, but rather are learned during informal interactions, ward rounds, and clinical experiences in hallways and cafeterias. Physicians and peers who "teach" this curriculum may be unaware that the behaviors they model influence what students believe. 49 The potential importance of this role modeling is suggested by the finding that 93% of the students had been asked or required by a faculty member to attend a sponsored lunch. In addition, although it did not reach statistical significance, the negative correlation between exposure and skepticism was far greater among these students compared with students who had not been asked to attend. If this effect is real, it may be a demonstration of covert messages that are communicated by faculty behavior and have a diminishing effect on student skepticism.
If we believe that our current approach to drug company−physician relationships does not help physicians serve their patients optimally, key issues need to be resolved. Given evidence of an accepting attitude toward these relationships early in the medical socialization process, before resi-dency begins, interventions would best be directed to medical students. There is some evidence that classroom educational activities change attitudes or behavior but we did not find any important differences in students whose schools provided formal teaching. However, these activities were limited in duration, and by appearing only once during medical school did not have an opportunity for reinforcement. Moreover, voluntary attendance may signal to students that the school does not attach much importance to the material.
Nationally, very few schools have policies regarding drug company−student interactions and in our study, very few students were even aware of the presence or absence of such policies at their own schools. Moreover, students belonging to national societies with clear guidelines in this area were not familiar with those guidelines. However, we found that students at schools with affiliated hospitals that limited contact from pharmaceutical representatives had less exposure to these interactions and greater skepticism. This suggests that adoption of school-wide policies could be of benefit if they were made highly visible and discussed formally, although the influence of this has not been studied. Whether this would be effective if residents and faculty continue to model acceptance of these interactions is questionable.
In conclusion, our study adds to previous literature by demonstrating experiences and attitudes among large numbers of students at a variety of medical schools and indicating acceptance of the value of drug company−sponsored gifts and activities. Research should focus on evaluating methods to limit these experiences and affect the development of these attitudes, with a goal of ensuring that physicians' decisions are based solely on helping the individual patient achieve the greatest possible benefit.
